Fig. 1. Outline of aluminum production line
One of the predominant characteristics of aluminum production lines is that a lot manufactured at preceding production process is divided into several lots at immediately following production process, and the cold-rolling process has repetitive operations. The number of lots considered at coldrolling process is extremely large. An efficient scheduling method is necessary for optimization of lotsizing and scheduling to minimize both of intermediate costs and setup costs. In this paper, an autonomous decentralized scheduling system (ADSS) is proposed. Fig. 2 shows the structure of ADSS. Each scheduling subsystem repeats data exchange and optimization of lotsizing and scheduling for each production process.
An example problem is solved by the proposed method. The number of jobs is 100. Fig. 3 represents the degree of infeasibility of schedule. A feasible schedule ca be derived after 17 times of data exchange and optimization. A result of schedule derived by the proposed method is shown in Fig. 4 .
The effects of the weighting factor for intermediate storage cost on the performance of the proposed method are investigated. Two types of scheduling methods, a hierarchical method that sequentially optimizes lotsizing and scheduling, and a simultaneous method that simultaneously optimizes lotsizing and scheduling, are compared. The results of computation time and objective function derived by the methods are shown in Figs. 5 and 6. The results demonstrate that the simultaneous optimization of lotsizing and scheduling is much more important when the weighting factor for intermediate storage costs is increased although the computation time for simultaneous optimization method is increased. In this paper, we propose an autonomous decentralized scheduling method with an optimization function of lotsizing and scheduling for multi-stage aluminum production line. The proposed method repeats the generation of schedule at each production process and data exchange among scheduling subsystems until a feasible schedule for the entire plant is derived. Two types of lotsizing and scheduling methods are compared for various size of example problems. The results demonstrate that the simultaneous optimization of lotsizing and scheduling must be considered when intermediate storage cost is embedded in the objective function.
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